OBJECTIVES: With advancing age, the degree of dependency and occurrence of great geriatric syndromes (GS), also referred to as geriatric giants, grow substantially. DESIGN: The prospective cohort study was aimed at conducting an analysis and comparison of geriatric syndromes (geriatric giants) among different age groups at admission to the acute geriatric department. SETTING, PARTICIPANTS: Between 1995 and 2012, we had altogether 12,210 elderly patients at an average age of 80.5 ± 7.0 y (range 65-103 y) hospitalised at the Department of Geriatrics. We divided the patient set into three different age subgroups (65-74 y; 75-84 y and ≥ 85 y; e.g. 21.4 %; 47.9 % and 30.7 %) and compared the results among them. RESULTS: 3,787 persons (31.0 %) were without any GS. The growing tendency of the occurrence of all geriatric syndromes in combinations with increased age (p < 0.001) is obvious. Their occurrence in the above mentioned different age sets was examined in relation to individual geriatric syndromes and sex (female and male), namely falls 22.0 %, 27.8 %, 39.9 % and 20.5 %, 27.0 %, 36.1 %; immobility 26.4 %, 29.3 %, 42.5 % and 30.3 %, 30.1 % and 39.2 %; incontinence 38.4 %, 50.6 %, 69.5 % and 38.2 %, 47.4 %, 61.8 %; dementia and cognitive impairment 13.4 %, 23.4 %, 38.1 % and 15.8 %, 24.3 %, 33.2 % respectively. Age cut-off for geriatric syndromes occurrence based on ROC analysis is 83.5-84.5 y for females and 78.5-82.5 y for males. CONCLUSION: The occurrence of geriatric giants increasing with age and female gender is of crucial importance not only for individuals and families but also for demands on costs of health and social care in oncoming decades (Tab. 6, Fig. 3, Ref. 52). Text in PDF www.elis.sk.
Introduction
Health status in ageing is a result of many factors including chronic diseases of ageing and many other prevalent conditions that cannot be defi ned as classic diseases because they do not result from a single pathologic cause. Many of problems affecting the aged individuals should be viewed as main geriatric syndromes (GS) or geriatric giants that are a collection of signs and symptoms with a number of potential causes (1) .The increasing occurrence of geriatric giants appearing with age is of crucial importance and could have serious consequences not only for individuals and families but also for demands on and costs of health and social care (2, 3) . It is important in planning for the needs of older people to have projections based on reliable estimates of the prevalence and incidence of geriatric giants and associated disability. Comprehensive evaluation (4) is usually required to identify and treat underlying causes.
GS are common in elderly patients that are admitted to an acute care hospital (5, 6), but may not be adequately assessed and managed. The most likely explanation for a nonspecifi c presentation is that the additive effects of ageing restrict the capacity to maintain homeostasis (7) . The blunting or absence of typical or classic symptoms and signs is well described in many conditions (7, 8) .
In spite of indisputable signifi cance of the atypical clinical picture of diseases in old age, the crux of geriatric medicine is the complexity conditioned by the decline of health potential, frailty and related geriatric syndromes as well as functional defi ciency with their multi-causal reasons (8, 9) . GS among the elderly (particularly in the subset of "oldest-of-old") hospitalized patients diminish their quality of life.
The aim of our prospective cohort study was targeted at conducting an analysis and comparing the occurrence of GS individually and in combinations in relation to gender and age in sub-fi les of different age groups. A good understanding of their occurrence could be essential for planning acute elderly hospital care (10) .
Patients and methods
Between 1995 and 2012 we had altogether 12,210 elderly patients at an average age of 80.5 ± 7.0 y (range 65-103 y) hospitalised at the Department of Geriatrics. Out of this number there were 8,134 women (66.6 %) and 4,076 men (33.4 %) (Tab. 1). All the patients were admitted non-selectively from their catchment areas of Brno city where 120,000 inhabitants live. They were admitted from GPs, internists or other outpatient's departments via emergency room. We have 63 acute geriatric beds for admission of outside patients available.
No geriatric giants were present for neither of genders in 3,787 cases (31.0 %); in female patients the total was 2,374 cases (29.2 %) and that in the males was 1,413 cases (34.7 %) (Tab. 3). All the data were prospectively collected and later on statistically analysed.
All the patients admitted at the geriatric department underwent complete intern examination, X-ray of lungs, ECG, basic biochemical and haematological analyses, and were subjected to various additional examinations (CT, NMR, ophthalmological, neurological etc.) depending on individual indication.
In the whole patient set an occurrence of geriatric giants, such as falls (minimally once in the past year), immobility, incontinence and dementia were assessed. Falls are taken into account should they take place in the past year before the admission date. The immobility was defi ned as being confi ned to bed or to wheelchair. Incontinency was defi ned as any unintended leakage of urine. Further on, there were following items assessed, such as ADL (activity of daily life) -test according to Barthel at the time of admission and discharge, mobility, and mini mental state examination (MMSE) -test according to Folstein at the time of admission and discharge with an emphasis on assessing cognitive functions, while further examinations (CT, NMR, SPCET of brain, EEG, ultrasound of main brain vessels etc.) were performed according to the clinical status and medical need, when cognitive functions were changed or decreased. The results had been carefully considered before the diagnosis of dementia was pronounced. According to the social sphere oriented scales and objective examination, we analysed also loneliness, need of aftercare, nursing home admission, dependency and malnutrition.
The comparison among different age groups was carried out. Further on, there were standard geriatric tests and scales performed to obtain geriatric assessment (ADL; Norton; Mini Nutritional Assessment Short Form/MNA-SF; MMSE; CAM; mobility-tests etc.).
We have analysed a data set of patients hospitalized at the Department of Geriatrics. These patients have been divided into six groups according to their sex (female, male) and age (65-74 years, 75-84 years and over 85 years) (Tab. 1). The occurrence of various geriatric syndromes has been compared between males and females of different age, and between males and females altogether.
The occurrence of syndromes in groups of patients has been described by a number of cases and percentage of patients in the group. Statistical signifi cance of difference in the occurrence of geriatric syndromes between male and female patients of the same age group has been assessed by Fisher exact test. Kendall tau test for ordered categories has been used for comparison among age groups.
Later on, ROC analysis has been performed, and its AUC value (range 0.5-1.0; higher value means better discrimination power), associated p-values, selected cut-off of predictor for given geriatric syndrome/combination, and its sensitivity and specifi city for various syndromes or their combinations was reported (male and female patients have been analysed separately and mutually compared). The age cut-offs have been defi ned according to the highest sum of sensitivity and specifi city for given age. Logistic regression was adopted for the analysis of relationship between gender, age and occurrence of geriatric syndromes. Odd ratios were used to describe this relationship. The analysis has been performed in SPSS 18.0.3 (IBM Corporation, 2010) and α = 0.05 has been used as a level of statistical signifi cance for all statistical tests. Table 2 presents the occurrence of GS in relation to age categories and sex. All the syndromes were found to be statistically signifi cantly dependent on age. With the exception of dependency at discharge and malnutrition at least some difference between sexes was found for all the syndromes. This difference between sexes is especially apparent for loneliness, need of aftercare, nursing home admission, and incontinency; in all the cases the syndromes have higher occurrence in women. Table 3 describes the occurrence of main geriatric syndrome combinations in relation to age and sex. Figure 1 shows the relationship between main geriatric syndromes occurrence and age in a graphical form together with statistical signifi cance of the difference between sexes within age categories. The dependence of the appearance of all GS on age is unambiguous for both men and women. At least for some age categories, all the syndromes are more common in women of higher age; if some syndromes are more common in men it is the youngest age category that they occur in (incontinency below 65 y or dementia in 66-70 y category). Table 4 depicts mobility in relation to age and sex. Patients are divided to four subsets, namely fully mobile, mobile with help, on wheelchair, and immobile. These results confi rm the relationship between the increasing occurrence of various degrees of limited mobility and increasing age. The differences between men and women start occurring beginning with the 75th year of age when women become less mobile than men. Table 5 presents the results of ROC analysis between age and occurrence of syndromes. Although all the results are statistically signifi cant, the predictive power for age is relatively low (all AUCs below 0.75); nevertheless it provides some information on age cut-offs when the syndromes can be expected with higher probability. The age cut-offs are defi ned according to the highest sum of sensitivity and specifi city for given age. Except for im- mobility, all GS appearing either individually or in combinations take place earlier in males. Age cut-off for geriatric syndromes occurrence based on ROC analysis is 83.5-84.5 y for females and 78.5-82.5 y for males. Figure 2 is a graphical depiction of the relationship between the occurrences of geriatric syndromes and age of their appearance according to sex. It was confi rmed that the relationship between age and number of syndromes was statistically signifi cant. The older female categories were found to have higher occurrence of at least two or three syndromes. Table 6 shows the results of ROC analysis for the combination of main syndromes in patients. Again, all the AUCs are below or around 0.75, thus indicating low discrimination power and providing only tentative age cut-offs for the occurrence of syndrome combinations. Figure 3 presents the relationship between other syndrome occurrences as to age and gender according to loneliness (Fig. 3a) , need of aftercare, nursing home admission, dependency, and malnutrition ( Fig. 3b-f ). All syndromes indicate a dependency growing with age. Loneliness is highly signifi cantly more frequent in women than in men within all age groups with the exception of the youngest and oldest patients. Aftercare, nursing, and dependency at admission are more frequent in older women. Dependency at discharge and malnutrition show no statistically signifi cant differences between sexes. 
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Discussion
Our long-term experience with multi-morbid old patients leads us to a conclusion that once the senior has been detected as acutely ill and once the therapy has been introduced after admission to acute geriatric ward, it is desirable to consider carefully all further comorbidities, and any other additional treatment, especially regarding drug interactions and side effects. Continuous assessment of patient's self-suffi ciency and mental status is of crucial signifi cance in the ageing patients.
Falls represent a complex multifactorial phenomenon which could be caused by several risk factors (11, 12, 13) . Lakhan (10) depicts minimally one fall that took place 90 days before admission to the hospital in 41.9 % of people at the age of 70 y. Billington (14) indicates risk factors for falls in hospitalized patients, namely gait instability, mental disorders, urge incontinence, past history of falling, use of psychopharmaceuticals, restraints, and environmental factors. The number of risk factors increases the predisposition for falls (4.15). The occurrence of falls in our patient set is showed in Table 2 and Figure 1 . The increase in the tendency towards falling increasing with age is statistically signifi cant for both genders. The prevalence of falls as to sex is comparable except for age ranges of 71-75 and 85-95 y where the females fall more frequently ( Fig. 1 ) (in 39.5 % of females vs. 36.1 % of males).
Falls are a frequent cause of morbidity and mortality generally in the elderly and in people suffering from dementia or cog-nitive impairment with a two to three times higher risk of falling compared with a cognitively healthy person (16) (17) (18) (19) (20) . Gillespie (21) depicts signifi cant protection against falling apparent from interventions which targeted multiple identifi ed risk factors in individual patients. Some authors emphasize positive effects of physical activity in the prevention of falls (22) (23) (24) . The intervention against falling must be complex (24, 25) and target both environmental and intrinsic risk factors of individual patients (21) , as well as polypharmacy reduction (26) . The risk of falling increases with age and the declining muscle function reduces the ability to get up (27) . Moncada (28) emphasizes multifactorial intervention as an effective means for decreasing the falls, namely by exercise and gait training, modifi cation of home environment, minimization of medication, and management of postural hypotension, foot problems and footwear.
Mobility is one of the most important factors for the well-being and autonomy in old age (29) . Impairments in mobility, falls and fear of falling (30, 31) are therefore of prognostic value (32) . Impaired mobility in the elderly, frequent falls and poor balance are connected with the increase in sarcopenia (33, 34) . In our set we found a correlation between age and mobility problems (Tab. 2, Fig. 1b) . Table 4 analyses the mobility disorders according to age and sex. The occurrence of fully immobile persons of both genders is nearly doubled when we compare young-old and the "oldest-of-old" groups of seniors. Jacobs (35) ity altogether at admission time in the "oldest-of-old" group to be present in 42.5 % of females and 39.2 % of males (Tab. 2). In the set of acutely admitted patients of mean age of 85.8 y, Rodriguez-Pascal (36) indicates that 66 % had mobility problems and 50 % of them required help with activities of daily living. Both ADL decrease and mobility disorders result in diminished survival. Mobility disorders are often associated with falls, dementia and disability (37, 38) . Our results (Tab. 2b) emphasize high sensitivity and specifi city of the simultaneous presence of falls and dementia.
Prevalence of incontinency was in both genders of our set higher in comparison to other authors. The possible explanation could lie in a serious somatic status in general. Also the increase with age and higher occurrence among the females in the group of 75-84 y and 85+ y are obvious. The prevalence and severity of urinary incontinence (UI) symptoms increase with age and have a considerably negative infl uence on the quality of life (39, 40) . Wehrberger (39) describes UI in 85+ community of dwelling persons to occur in 24 % of men and 35 % of women. Goode (41) also depicts UI prevalence in a community of dwelling seniors however in a slightly younger set as occurring in 41 % of women and 27 % of men. Similarly to our fi ndings (Fig. 1c) , Milsom (42) found a linear dependency between the prevalence of UI and age for a female cohort. Lakhan (10) presents bladder incontinency in 70+ y acutely admitted persons in 36.7 %. We are in agreement with Hampel (43) that additional risk factors for male UI are age, immobility (Tab. 3, Fig. 2) , and neurological diseases. In the view of recent data on prevalence of UI in women ranging from 5 to 69 % (44) , with most studies the reported prevalence of any urinary incontinence is in the range of 25-45 %. This is essentially in agreement with our results (Tab. 2). Jacobs (35) depicts UI in 42.5 % among "oldest-of-old" in a community of dwelling persons.
Psychiatric disorders in the elderly are often related to cerebral neurodegeneration and cerebrovascular disease and combined with GS (45) . In our study, the prevalence of any GS (Figs 1 and 2) was higher among females 85+ y, both singularly and in combinations. Practically all GS were more prevalent in the group of females aged 85+ y, especially in the subgroup of those aged 86-90 y.
Psychiatric disorders, common among the elderly, have consequences that include social deprivation, poor quality of life, cognitive decline, disability, increased risk of somatic disorders, suicide, and increased non-suicidal mortality (46, 47) . The prevalence of both Alzheimer's disease (AD) and vascular dementia (VaD) increase with advancing age, but epidemiologic data in literature dealing with age over 85 are imprecise and inconsistent (47) (48) (49) .
Jellinger (48) describes a growing tendency in the prevalence of dementia, and after the age of 90 this tendency shows a considerably slight diminution. We observed the same phenomenon ( Fig.  1d ) but only in males, not in females. We found cognitive impairment or dementia signs generally in 38.1 % of females and in 33.2 % of males in the "oldest-of-old" set of patients (≥ 85 y). Other authors (35, 36) depict cognitive impairment in 40-45 % of the "oldest-of-old" persons. Lakhan (10) found cognitive impairment in 34.3 % of 70+ y persons.
We observed a signifi cant increase in geriatric syndromes occurrence ( Fig. 2) with increasing age, particularly for the "oldestof-old" group (85+ y). The growth is especially obvious for simultaneous presence of two or more GS for the subset ≥ 85 y. We also found a rise in the need of aftercare and nursing home admission (Tab. 2) and dependency at the time of admission and discharge assessed by ADL test was found to grow with age and namely worse for females. Jacobs (35) emphasizes that at age of 70, the overall health profi le was favourable, prevalence of GS was low, cognitive and functional status was preserved, and health service utilization was low. The progressive deterioration seen at the age over 78 and profoundly at age 85 suggests that a cut-off point beyond the age of 70 may serve as a better age point defi ning the entry into old age.
Malnutrition and impaired homeostasis exerted twice the infl uence of factors such as multiple comorbidities and frailty (50) (51) (52) . We observed a signifi cant increase in malnutrition with ageing ( Fig.  3f ) with no dependency on gender. Geriatric syndrome information is helpful for understanding the survival in younger old persons but provides little knowledge about survival in the very old.
Conclusion
Our study gives useful epidemiological information and longterm experience with the prevalence of common GS as from admission to the acute geriatric department. This study suggests that there is a need of better confi guration of acute medical departments admitting acutely ill elderly people. 2 area under curve based on ROC analyses (range 0.5-1.0; higher value means better discrimination power) and its statistical signifi cance for occurrence of combination of main syndromes in relationship to age within given sex group 3 optimal cut-off for age and sensitivity and specifi city at this cut-off Tab. 6. Age cut-off for combination of main geriatric syndromes based on ROC analysis. 
